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The

European

Green 

Deal 
Mobilising industry 

for a clean and circular economy

Preserving and restoring 

ecosystems and biodiversity

From ‘Farm to Fork’: a fair, 

healthy and environmentally 

friendly food system 

Building and renovating in an 

energy and resource efficient way
Accelerating the shift to 

sustainable and smart mobility

Increasing the EU’s Climate 

ambition for 2030 and 2050

Supplying clean, affordable 

and secure energy

A zero pollution ambition 

for a toxic-free environment

Soils as carbon pool

Soil and the 
circular economy

Nutrient excess; 
fertilizers; pesticides

Soil biodiversity

Soil contamination

Soils are a cross-cutting theme within the 
European Green Deal 

Soils in the EU Green Deal
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Soil is cross cutting within many policy initiatives
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Proposal for a Directive on Soil Monitoring and Resilience
(Soil Monitoring Law, 5 July 2023)

Proposal for the first-ever EU legislation on soils provides a harmonised definition of soil health, puts in 

place a comprehensive and coherent monitoring framework and fosters sustainable soil management 

and remediation of contaminated sites.
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The EU Soil Observatory (EUSO)
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LUCAS SOIL survey

•Surveys (and the resulting data) span multiple years 2009, 2015, 2018, 2022

•42,000 observations

•Soil archive at the JRC premises in Ispra (IT)

•Close cooperation with MSs

The JRC manages the LUCAS SOIL survey: sample 

design, measurement protocols through integrated 

analysis and monitoring, training of surveyors 
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SOC, how much have we lost in the past decade?  

-0.75%  between 2009 and 2018

~ 70 Mt C (0-0.2m depth) =             

28 MtCO2e per year

De Rosa et al. 2023. Global Change Biology



European Soil Data Centre



ESDAC: Towards v2.0

• 110 blocks of data

• 300,000 visitors per year

• > 80,000 total data 

downloads since the start

• One of the most visited JRC 

websites

Accommodate data flows from MS

Outcomes of Soil Mission

Enhanced functionality

2024+

Panagos et al. 2022,  European Journal of Soil Science



Assessing Policy Impact

63%

EUSO Soil Dashboard

Convergence of scientific evidence

• 18 Soil degradation indicators

• 63 % of unhealthy soils

• Dashboard shows location and different 

types of soil degradation in the EU

https://esdac.jrc.ec.europa.eu/esdacviewer/euso-dashboard/



Soil Degradation processes in the Dashboard



• Soil Mission 

• Contribution to the Nature Restoration Law

• Development of Clean Soil Outlook

• Contribution to Carbon Removal Certification

• Contribution to the review of CAP Performance indicators 

(Soil Organic Carbon, Soil Erosion)

• Farm2Fork: pesticides & nutrient management indicators

Contribution to soil related policies



CAP Performance indicators
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Developing further the JRC in-house research and development capacity on soils 

(> 45 publications of EUSO group in peer review journals in 2023 – 40 

publications in 2023)

Co-hosting and mentoring 6 PhD candidates. 

Support the implementation of Soil Mission (novel approached on soil 

monitoring, new methods for data acquisition, metrics for measuring indicators, 

etc)

Close collaboration with Soil Mission Projects (such as AI4SoilHealth, 

BENCHMARKS, Soil-Olive, Prepsoil, ECHO, MARVIC, etc) – EUSO as a 

beneficiary of research activities in Soil Mission Projects

Support to research and innovation
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LUCAS Soil Biodiversity 

• 2018

• 1,000 selected points

• 885 collected samples

• DNA metabarcoding (bacteria, fungi, etc.)

• DNA metagenomics (soil genome)

• Largest EU soil bio (DNA) dataset

Orgiazzi et al., 2022
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Novel assessments of Soil Biodiversity

Diversity increases with land use intensification

Increase in pathogens in agricultural soils

Strong effect of soil properties on biodiversity

pH is the strongest driver among soil properties

Climate and Land cover are also relevant
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Novel assessments of Soil Health



JRC is part of the Horizon Europe Soil Mission: a major 
partnership that will fill knowledge gaps

JRC/EU Soil Observatory



Framework for Soil Protection in the EU
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ESDAC in 2015 – EUSO in 2030
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Supporting 
Citizen 
Engagement 
& Awareness 
Raising



EUSO Stakeholders Forum 

• 1,000 participants in 2021, 2022 & 2023

• High-level participation 

• 70+ presentations over three days

• 2023 Forum: Presentation of Soil Mission funded projects 

• 1st European SOIL Mission Week (21-23 November, Madrid)

• Establishment of 6 Technical Working Groups - Lead to a 
more complete knowledge base for policy



Support Young Soil Researchers



EUSO beyond the EU



• State of European Soils Report

o FAO State of World Soil Resources 2025, SOER 2025

• LUCAS SOIL 2.0

• Updated EUSO Soil Health Dashboard – to mirror SML

• EU Biodiversity and Antimicrobial resistance (AMR) Assessments

• Soil Biodiversity and Pesticides

• Soil Fertility Report (for Taxonomy)

• Land Degradation / Desertification methodology

• Soil organic carbon baselines for Carbon Farming

• Innovative Soil Health Assessments

What's next for EUSO
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Thank you

EU Soil Observatory: https://esdac.jrc.ec.europa.eu

Panos.Panagos@ec.europa.eu @PanosPanagos33

Contacts

https://esdac.jrc.ec.europa.eu/
mailto:Panos.Panagos@ec.europa.eu

